The role of fibrin matrices and tissue factor in early-term trophoblast proliferation and spreading.
Fibrin deposition in placenta is a common phenomenon which can be triggered by villous injury and coagulation activation. Fibrin abnormalities (hypo/dysfibrinogenemia) and factor XIII deficiency are associated with infertility and pregnancy loss. While trophoblasts are known to grow on fibrin matrices, the role of this protein in trophoblast repair processes remains unclear. We hypothesize that fibrin may have an essential role in trophoblast remodeling. Morphology and spreading of primary early-term human trophoblasts and villi explants were investigated on various fibrin components. Cross-linking of matrices was evaluated by D-dimer assay. TF procoaguant activity, protein and mRNA levels in cells and villi were determined by chromogenic assay, ELISA, immunohistochemistry and reverse-transcription PCR (RT-PCR). Fibrin but not fibrinogen, thrombin or fibronectin caused increased trophoblast proliferation and spreading. Trophoblasts cultured on factor XIII (FXIII) depleted fibrin caused their increased proliferation and spreading, associated with cross-linking. FXIII addition further increased this effect, while cell culturing on active FXIII without fibrin retained cellular proliferation. Decreased TF activity, antigen and RNA expression were demonstrated in fibrin-cultured trophoblasts and villi explants, compared to matrigel explants. Results obtained demonstrate distinct mechanisms underlying fibrin cross-linking, which can affect trophoblast proliferation. The excess of fibrin deposits may be limited by the decrease in TF levels, thus enabling adequate placental perfusion. These findings demonstrate fibrin importance for placental repair and may partly explain poor pregnancy outcome associated with certain fibrinogen/fibrin abnormalities and FXIII deficiency.